In the information society today, it considered as a challenge that how to make it easier to collect and guide the public opinion. In this paper, a multi-agent model of public opinion evolution has been proposed and simulated by Netlogo[1] software through revealing the interact rules of the netizens, public perceptions, opinion leaders and medias and so on. By a specific case of pollution incident of Changzhou Foreign Language School of China, the simulation result is highly consistent with the actual evolution of the public opinion, it proves the model has high rationality and validity.
INTRODUCTION
In today's ubiquitous network society, it enables everyone to become a reporter at very little cost with global reach by the new media such as Internet blogs, news portals and online news, podcast and webcast, Facebook, You Tube, Twitter as well as other short messaging system (SMS). The Internet has made it possible for almost anyone to express their points of view on anything at anytime and anywhere. It has changed our participation habits. An event can become a hotspot by some emotional comments easily. The agencies of governments or companies consider it as a key issue that how to make it easier to collect and guide the public opinion to protect their interests.
Many models have been proposed to improve the management of public opinion. For example: A mathematical model calculates the negative information impact by the data of information streams, public problems, social groups and policies (Bocharnikov V, Sveshnikov S, Voznyak S, et al., 2009) [2] . A model brings insight into the social process of public opinion formation by revealing the social interaction and the combination of the netizens (Fatas Villafranca F, Saura D, Vazquez F J., 2011) [3] . A public opinion monitoring model has been proposed by the semantic content or text mining (Xin, M., Wu, H. & Niu, Z., 2012) [4] . Studies on information spreading has revealed the mechanism of agents how to share opinions (Galam S, 2013) [5] and showed that systematic level of netizens is correlated with information spread (Li Q., Gu.J., 2014) [6] . Based on the explosion of online user-generated content (UGC) and the development of big data analysis, a practical system has been designed to help the administrators of the government improve the decision-making process by considering public opinions (Ma B, Zhang N, Liu G, et al., 2016) [7] .
METHOD
There are various kinds of associations or constraints among topic issues, netizens, opinion leaders, expressed views, media as well as agencies of governments or business enterprises in the evolution of public opinion. Once the topic issues appear, mass of neutral views, negative views or positive views will be expressed. And the combined effects of all expressed views will form the information environment. When netizens express their points of views, they will be influenced by the attitudes of opinion leaders, other netizens, media, agencies of governments or business enterprises as well as the information environment. The more views expressed (which means more people are focused on the topic), the more pieces of news will be published by the media. And the related agencies of governments or companies will keep watching the development of the information environment to protect their interests. They may release positive news and views to influence netizens or media when a crisis of public opinion is created.
Assumptions of Model
In this research, four types of agents of the model have been assumed. A. Netizens: who read the news and express their views through the Internet. B. Opinion leaders: They are held in generally high esteem by those who accept their opinions. They could be scholars, media representatives, agencies of government, or company officials and so on.
C. Expressed views: The views expressed by netizens, opinion leaders, etc. D. Environmental information: The cell of the information environment. The combined effects of all environmental information will form the overall public opinion.
Attribute Description of Agents
The function of netizen agents' attribute is F (Nti(t), Nci(t), Nai(t)). Nti(t) represents the tendency of the netizen agent i at the moment t. Nci(t) stands for the conformity degree of the netizen agent i at the moment t. Nai(t) represents the activity of the netizen agent i at the moment t. According to the survey, most of the netizens will express 1 to 5 views on one topic. The greater the value of Nai(t), the more views will be published by the netizen.
The function of opinion leaders' attribute is F (Otj(t), Oaj(t), Ocj(t)). Otj(t) represents the tendency of the opinion leader j at the moment t. Oaj(t) stands for the authority of the opinion leader j at the moment t. Ocj(t) represents the credibility of the opinion leader j at the moment t. The function of views agents' attribute is F (Vtm(t), Vdm(t), Vrm(t)). Vtm(t) represents the tendency of the view agent m at the moment t. Vdm(t) stands for the impact degree of the view agent m at the moment t. Vrm(t) represents the impact range of agent view m at the moment t. It is an information gathering factor.
The function of environmental information agents attribute is F(Etn(t), Edn(t)).
In this model, we take rumors, bad news which will do harm to the society or the companies as negative environmental information and the news released by agencies of governments or companies as positive environmental information.
Etn(t) represents the tendency of the environmental information agent n at the moment t. Edn(t) stands for the impact degree of the information environment agent n at the moment t. 
In order to distinguish the attributes of agents above, different colors and shapes have been used in this Netlogo model. Shown as Figure 1 , the default shape of netizen is "person" and opinion leader is "circle". The default shape of view is "dot" while the default shape of information environment is "square". The agents with negative tendency are in red, the agents with neutral attitude are in yellow and the agents with positive tendency are in green. 
Interact Rules of Agents

EFFECT OF ENVIRONMENTAL INFORMATION ON NETIZENS
According to the agenda-setting theory in communication, there is a high degree of correspondence between the netizens' understanding and judgement of some important issues and the activities of media. The news media influence the public's attention and the cognition of the social environment.
The environmental information has very important effect on netizens. The netizen whose initial attitude is neutral will publish negative news once he has received negative environmental information; or he/she will publish positive new if he/she has received positive environmental information.
If the Edn(t)∈[0，0.5],at level 2, and If Nti(t)=0，Etn(t)= -1，then Nti(t+1)= -1; If Nti(t)=0，Etn(t)=1，then Nti(t+1)= 1; If the Edn(t)∈（0.5,1],at level 1, and If Nti(t) ∈{-1，0}，Etn(t)= 1，then Nti(t+1)= 1; If Nti(t) ∈{0，1}，Etn(t)= -1，then Nti(t+1)= -1;
EFFECT OF OPINION LEADERS ON NETIZENS
According to the two-step flow of communication model or Multistep Flow Model, most people will be influenced by opinion leaders when they forming the opinions.
If Nci(t)∈(0.8,1], and if Nti(t)= 0, Otj(t)= -1，then Nti(t)= -1 if Nti(t)= 0, Otj(t)= 1，then Nti(t)= 1 if Oaj(t) ∈(0.5，1], and if Nti(t)= -1，Otj(t)= 1, then Nti(t)= 1 if Nti(t)= 1，Otj(t)= -1, then Nti(t)=-1
NEWS PUBLISHING RULES OF NETIZENS
The tendency of views is as the same as the tendency of netizen.
The number of the views is determined by the activity of netizens, Nai(t).
EFFECT OF VIEWS ON ENVIRONMENTAL INFORMATION
Environmental information is the cell of the information environment. And information environment is the combined effects of all expressed views which forms the public opinion.
If Vtm(t)= -1, Vdm(t)∈[0，0.5], Vrm(t)= α， then α pieces of views will form 1 piece of environmental information with Etn(t)= -1 and Edn(t) ∈[0，0.5];
if Vtm(t)= -1, Vdm(t)∈(0.5,1], Vrm(t)= α， then α pieces of views will form 1 piece of environmental information with Etn(t)= -1 and Edn(t)∈(0.5,1];
if Vtm(t)=1, Vdm(t)∈[0，0.5], Vrm(t)=α， then α pieces of views will form 1 piece of environmental information with Etn(t)=1 and Edn(t)∈[0，0.5];
if Vtm(t)=1, Vdm(t)∈(0.5,1], Vrm(t)=α， then α pieces of views will form 1 piece of environmental information with Etn(t)=1 and Edn(t)∈(0.5,1];
SIMULATIONS OF THE MODEL BY NETLOGO Case study-Simulation analysis of pollution incident of Changzhou Foreign Language School-China
On 17 April 2016， CCTV (China Central Television) exposed a pollution incident of Changzhou Foreign Language School (CFLS) new campuses. According to the media report, since Changzhou Foreign Language School moved to new premises, of 641 students examined at hospitals, 493 have been diagnosed with diseases and conditions related to pollution, including dermatitis, bronchitis and blood abnormalities. Some were found to have lymphoma and leukemia. The local government confirmed the new campus was built on a brownfield site that had housed three chemical factories. The plants had produced highly toxic chemicals including carbofuran and methomyl. The report caused a heated discussion during the whole country.
According to public opinion monitoring system of Junquan, there are over 2159 views expressed on websites, WeChat, QQ group, blog, micro-blog, forum, etc. And 1729 of them were negative views, 38 were positive and 392 were neutral. There are two upsurges of the negative news publication, on 17 April and 19 April 2016.
On Shown as Figure 2 , compare the simulation data with actual number of negative news of CLFS pollution incident, they are highly consistent. It proves the model has high rationality and validity.
CONCLUSION
In this work, in order to help the governments and enterprises to cope with public opinion crisis, a multi-agent model of public opinion evolution has been proposed and simulated by Netlogo software. By comparing the real data and simulation data, the rationality of the model is verified. Through the adjustments of the parameter values in the model such as authority and credibility of the "opinion leaders", it reveals how the "opinion leaders" played the very important role in the evolution of public opinion and find out the interaction rules of the netizens, opinion leaders, expressed views as well environmental information. General rules of the public opinion evolution have been summarized.
